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DETAILED ACTION 

Specification 

1 . The disclosure is objected to because of the following informalities: in page 4, 
line 2, "generation circuit 140. ." (there are two periods (.) after "circuit 140") should read 
"generation circuit 140.". Also in page 6, line 6, the word" sifting" should read" shifting". 

Appropriate correction is required. 

2. The title of the invention is not descriptive. A new title is required that is clearly 
indicative of the invention to which the claims are directed. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claim 1-12 and 20-23 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Satoshi et al., JP 2000-078484 A in view of Applicants Admitted 
Prior Art (AAPA). 

Regarding claim 1, Satoshi et al. discloses a solid-state image sensing 
apparatus (Fig. 1) that performs photoelectric conversion of incident light, comprising: a 
photosensitive unit (Fig. 1 : 3) in which a plurality of photoelectric conversion circuits is 
laid out one-dimensionally or two-dimensionally (English Translation, Page 3, 1J 0008), 
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each of said photoelectric conversion circuits corresponding to a pixel and including a 
photodiode that accumulates electric charge by performing the photoelectric conversion 
of incident light and an output circuit that outputs the accumulated electric charge as an 
electric signal (See fig. 2; English Translation, page 3, If 0009); an electric charge 
simultaneous removal unit (Fig. 1: 8) operable to simultaneously remove the 
accumulated electric charge in the photodiodes laid out in a predetermined region to be 
read out in the photosensitive unit (English Translation, page 3, U 0008-0009; page 4, ^ 
0011 - page 5, U 0016). 

Satoshi et al. does not explicitly disclose an electric charge accumulation unit 
operable to accumulate electric charge in the photodiode laid out in the region to be 
read out during a predetermined time after the accumulated electric charge in the 
photodiode that is laid out in the region is removed. 

However, AAPA discloses a solid-state image sensing apparatus (Fig. 1) that 
performs photoelectric conversion of incident light, comprising: a photosensitive unit 
(See fig. 1) in which a plurality of photoelectric conversion circuits (Fig. 1: 112) is laid 
out one-dimensionally or two-dimensionally, each of said photoelectric conversion 
circuits corresponding to a pixel and including a photodiode that accumulates electric 
charge by performing the photoelectric conversion of incident light and an output circuit 
that outputs the accumulated electric charge as an electric signal; an electric charge 
removal unit (timing generation unit) operable to remove the accumulated electric 
charge in the photodiodes laid out in a predetermined region to be read out in the 
photosensitive unit; and an electric charge accumulation unit (Fig. 2: 128) operable to 
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accumulate electric charge in the photodiode laid out in the region to be read out during 
a predetermined time after the accumulated electric charge in the photodiode that is laid 
out in the region is removed (Page 1 , lines 1 1-32; page 2, line 1 - page 6, line 1 ). 

Therefore, taking the combined teaching of Satoshi et al. in view of AAPA as a 
whole, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify Satoshi et al. by having an electric charge accumulation 
unit operable to accumulate electric charge in the photodiode laid out in the region to be 
read out during a predetermined time after the accumulated electric charge in the 
photodiode that is laid out in the region is removed. The motivation to do so would have 
been to allow the photodiode to start collecting new signal charge while reading out 
image signal and would also allow the image sensor to accumulate more image signal 
to increase the dynamic range of the image. 

Regarding claim 2, the combined teaching of Satoshi et al. in view of AAPA as 
discussed and analyzed in claim 1 , teaches that the electric charge accumulation unit 
generates an electric accumulation start signal to start electric charge accumulation to 
the photodiode laid out in the region to be read out (After the reset signal is made, the 
exposure starts by opening a shutter (Fig. 1: 2) to have the pixels accumulate charge 
signal; See Satoshi et al., English Translation, page 4, f 001 1 - page 5, U 0016; see 
also AAPA, Page 1 , lines 1 1-32; page 2, line 1 - page 3, line 2). 

Regarding claim 3, the combined teaching of Satoshi et al. in view of AAPA as 
discussed and analyzed in claim 1 , teaches that the electric charge accumulation unit 
generates an electric accumulation end signal and ends electric charge accumulation to 
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the photodiode laid out in the region to be read out in response to activation of the 
electric charge accumulation end signal (After the exposure signal is made, a signal to 
close a mechanical shutter (Fig. 1: 2) to stop accumulating image signal and the 
accumulated signal is read; See Satoshi et al., English Translation, page 4, ^ 001 1 — 
page 5, U 0016; see also AAPA, Page 1, lines 11-32; page 2, line 1 - page 3, line 2). 

Regarding claim 4, the combined teaching of Satoshi et al. in view of AAPA as 
discussed and analyzed in claim 1, teaches an incident light control unit (Satoshi et al., 
CPU 8 controls the mechanical shutter 2; see fig. 1 ) operable to control incidence of 
light into the photosensitive unit, wherein the electric charge accumulation unit ends 
electric charge accumulation to the photodiode laid out in the region to be read out 
using the incident light control unit by blocking out incidence of light into the 
photosensitive unit (Satoshi et al., English Translation, page 3, U 0008-0009; page 4, 
0011 - page 5, If 0016). 

Regarding claim 5, the combined teaching of Satoshi et al. in view of AAPA as 
discussed and analyzed in claim 1 , teaches an incident light control unit (Satoshi et al., 
CPU 8 controls the mechanical shutter 2; see fig. 1) operable to control incidence of 
light into the photosensitive unit, wherein the electric charge accumulation unit starts 
incidence of light to the photosensitive unit using the incident light control unit after the 
electric charge simultaneous removal unit simultaneously removes the accumulated 
electric charge to the photodiode laid out in the region to be read out (After the reset 
signal is made, the exposure starts by opening a shutter (Satoshi et al., fig. 1 : 2) to have 
the pixels accumulate charge signal and after the exposure signal is made, a signal to 
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close a mechanical shutter (Satoshi et al., fig. 1 : 2) to stop accumulating image signal 
and the accumulated signal is read; Satoshi et al., English Translation, page 4, 001 1 - 
page5, If 0016): 

Regarding claim 6, the combined teaching of Satoshi et al. in view of AAPA as 
discussed and analyzed in claim 1 , teaches that the electric charge accumulation unit 
generates an electric accumulation end signal and ends electric charge accumulation to 
the photodiode laid out in the region to be read out in response to activation of the 
electric charge accumulation end signal (See AAPA, page 2, lines 9-30). 

Regarding claim 7, limitations can be found in claim 4. 

Regarding claim 8, the combined teaching of Satoshi et al. in view of AAPA fails 
to teach that the incident light control unit includes: a liquid crystal shutter that is set up 
between the photosensitive unit and an object to be photographed; and a liquid crystal 
shutter control unit operable to apply a predetermined voltage to the liquid crystal 
shutter to control penetration of light. 

However, Official Notice is taken that the use of liquid crystal shutter set up 
between the photosensitive unit and an object to be photographed controlled by 
applying a predetermined voltage to the liquid crystal shutter to control penetration of 
light is well known in the art and one of an ordinary skill in the art would be motivated to 
change the mechanical shutter in Satoshi et al. with a liquid crystal shutter with the 
motivation of reducing the power drain of the mechanical shutter and also to reduce the 
complexity and size of the imaging device. 
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Regarding claim 9, the combined teaching of Satoshi et al. in view of AAPA as 
discussed and analyzed in claim 1 , teaches that the electric charge simultaneous 
removal unit simultaneously outputs a reset signal to all the photoelectric conversion 
circuits laid out in the region to be read out (Satoshi et al., English Translation, page 3, 
U 0008-0009; page 4, U 0011 - page 5, U 0016; see also AAPA, Page 1, lines 11-32; 
page 2, line 1 - page 3, line 2); and the output circuit in the photoelectric conversion 
circuit includes: a first transistor (Fig. 3: 24) that receives the reset signal from the 
electric charge simultaneous removal unit and that resets electric charge accumulated 
in the photodiode in response to activation of said reset signal (Satoshi et al., English 
Translation, page 3, U 0008-0009; page 4, ^ 001 1 — page 5, U 0016); and a second 
transistor (Fig. 3: 22) that lets the electric signal pass through, the electric signal 
according to value of voltage determined by electric charge outputted from the 
photodiode (Satoshi et al., English Translation, page 3, U 0008-0009; page 4, ^ 001 1 — 
page 5, U 0016; see also AAPA, Page 1 , lines 1 1-32; page 2, line 1 - page 3, line 2). 

Regarding claim 10, the combined teaching of Satoshi et al. in view of AAPA as 
discussed and analyzed in claim 1 , teaches the electric charge simultaneous removal 
unit generates a gate signal (A gate signal is inherent to activate the reset transistor 24 
in Satoshi et al.) and includes a reset signal passage switch (Fig. 2: 19, OR circuit used 
to activate or deactivate the reset signal) that outputs simultaneously the reset signal to 
all the photoelectric conversion circuits in response to activation of the gate signal 
(Satoshi et al., English Translation, page 3, U 0008-0009; page 4, H 0011 - page 5, U 
0016). 
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Regarding claim 11, the combined teaching of Satoshi et al. in view of AAPA as 
discussed and analyzed in claim 1 , teaches that the electric charge simultaneous 
removal unit includes: a switch transistor (AAPA; fig. 3: 148) that serves as a switch; 
and a capacitor (AAPA, fig. 3: 146) that is set up between a gate and a source or a 
drain of the switch transistor, and when the capacitor is charged, the reset signal is 
inputted from the drain of the switch transistor and is outputted simultaneously to all the 
photoelectric conversion circuits from the source (the teaching of Satoshi et al. as 
modified with the AAPA reference would provide the reset signal is inputted from the 
drain of the switch transistor and is outputted simultaneously to all the photoelectric 
conversion circuits from the source; Satoshi et al., English Translation, page 3, U 0008- 
0009; page 4, U 001 1 - page 5, U 0016; see also AAPA, Page 1 , lines 1 1-32; page 2, 
line 1 - page 3, line 2). 

Regarding claim 12, the combined teaching of Satoshi et al. in view of AAPA as 
discussed and analyzed in claim 1 , teaches that the electric charge simultaneous 
removal unit outputs a readout signal simultaneously and outputs a reset signal to all 
the photoelectric conversion circuits laid out in the region to be read out (Satoshi et al., 
English Translation, page 3, H 0008-0009; page 4, H 001 1 - page 5, U 0016), and the 
output circuit in the photoelectric conversion circuit includes: a first transistor (AAPA, fig. 
2: 124) that receives the readout signal from the electric charge simultaneous removal 
unit (Satoshi et al. fig. 1: 8, AAPA, fig. 3) and lets the electric charge accumulated in the 
photodiode (Satoshi et al., fig. 3: 21 ; AAPA, fig. 2: 122) pass through in response to 
activation of the readout signal; and an electric charge retention unit (AAPA, fig. 2: 128) 
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operable to receive the electric charge that passes through the first transistor and retain 
said electric charge ; a second transistor (Satoshi et al., fig. 3: 22; AAPA, fig. 2: 130 ) 
that lets the electric signal pass through, the electric signal according to value of voltage 
determined by the electric charge retained by the electric charge retention unit; and a 
reset circuit (AAPA, fig. 2: 19) that receives the reset signal from the electric charge 
simultaneous removal unit and that resets an amount of electric charge accumulated in 
the electric charge retention unit in response to activation of the reset signal (Satoshi et 
al., English Translation, page 3, U 0008-0009; page 4, U 001 1 - page 5, If 0016; AAPA, 
Page 1, lines 11-32; page 2, line 1 - page 6, line 1). 

Regarding claim 20, the combined teaching of Satoshi et al. in view of AAPA as 
discussed and analyzed in claim 1 , teaches that the electric charge simultaneous 
removal unit generates a gate signal and includes a readout signal passage switch that 
outputs simultaneously the readout signal to all the photoelectric conversion circuits in 
response to the gate signal (although AAPA does not teach performing the 
simultaneous readout, the teaching of Satoshi et al. as modified with the AAPA 
reference would provide the electric charge simultaneous removal unit generating a 
gate signal and includes a readout signal passage switch that outputs simultaneously 
the readout signal to all the photoelectric conversion circuits in response to the gate 
signal AAPA, page 3, line 3 - page 4, line 2). 

Regarding claim 21 , limitations can be found in claim 1 1 . 

Regarding claim 22, Satoshi et al discloses a camera (Fig. 1) that photographs 
an object comprising a solid-state image sensing apparatus (Fig. 1: 3); and a 
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mechanical shutter (Fig. 1 : 2), wherein the solid-state image sensing apparatus 
includes: a photosensitive unit (Fig. 2) in which a plurality of photoelectric conversion 
circuits (Fig. 2: 1 1 ) is laid out one-dimensionally or two-dimensionally, each of said 
photoelectric conversion circuits corresponding to a pixel and including a photodiode 
(Fig. 3: 21 ) that accumulates electric charge by performing the photoelectric conversion 
of incident light and an output circuit that outputs the accumulated electric charge as an 
electric signal; an electric charge simultaneous removal unit (Fig. 1 : 8) operable to 
simultaneously remove the accumulated electric charge in the photodiode laid out in a 
predetermined region to be read out in the photosensitive unit; and an incident light 
control unit (Fig. 1 : 8, CPU 8 controlling the mechanical shutter 2) operable to control 
incidence of light into the photosensitive unit, wherein the mechanical shutter is set up 
between the photosensitive unit of the solid-state image sensing apparatus and an 
object to be photographed (See fig. 1 ), the photodiode ends electric charge 
accumulation in the region to be read out using the incident light control unit by blocking 
out incidence of light into the photosensitive unit (English Translation, page 3, U 0008- 
0009; page 4, U 001 1 - page 5, U 0016), and the incident light control unit controls 
incidence of light into the photosensitive unit by controlling opening and shutting of the 
mechanical shutter (English Translation, page 3, U 0008-0009; page 4, 0011 - page 5, 
1J0016). 

Satoshi et al. does not explicitly disclose an electric charge accumulation unit 
operable to accumulate electric charge in the photodiode laid out in the region to be 



Application/Control Number: 1 0/774,466 Page 1 1 

Art Unit: 2622 

read out during a predetermined time after accumulated electric charge in the 
photodiode that is laid out in the region is removed. 

However, AAPA discloses a solid-state image sensing apparatus (Fig. 1) that 
performs photoelectric conversion of incident light, comprising: a photosensitive unit 
(See fig. 1) in which a plurality of photoelectric conversion circuits (Fig. 1: 112) is laid 
out one-dimensionally or two-dimensionally, each of said photoelectric conversion 
circuits corresponding to a pixel and including a photodiode that accumulates electric 
charge by performing the photoelectric conversion of incident light and an output circuit 
that outputs the accumulated electric charge as an electric signal; an electric charge 
removal unit (timing generation unit) operable to remove the accumulated electric 
charge in the photodiodes laid out in a predetermined region to be read out in the 
photosensitive unit; and an electric charge accumulation unit (Fig. 2: 128) operable to 
accumulate electric charge in the photodiode laid out in the region to be read out during 
a predetermined time after the accumulated electric charge in the photodiode that is laid 
out in the region is removed (Page 1, lines 11-32; page 2, line 1 - page 6, line 1). 

Therefore, taking the combined teaching of Satoshi et al. in view of AAPA as a 
whole, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify Satoshi et al. by having an electric charge accumulation 
unit operable to accumulate electric charge in the photodiode laid out in the region to be 
read out during a predetermined time after accumulated electric charge in the 
photodiode that is laid out in the region is removed. The motivation to do so would have 
been to allow the photodiode to start collecting new signal charge while reading out 
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image signal and would also allow the image sensor to accumulate more image signal 
to increase the dynamic range of the image. 

Regarding claim 23, claim 23 is a method claim of the apparatus in claim 1 . 
Limitations have been discussed and analyzed with respect to claim 1 . 

Allowable Subject Matter 

5. Claims 13-19 are objected to as being dependent upon a rejected base claim, 
but would be allowable if rewritten in independent form including all of the limitations of 
the base claim and any intervening claims. 

6. The following is a statement of reasons for the indication of allowable subject 
matter: 

Regarding claim 13, the main reason for indication of allowable subject matter is 
because the prior art fails to teach or reasonably suggest an electric signal readout unit 
operable to read out the electric signal outputted from the photoelectric conversion 
circuit laid out in the region to be read out, wherein the electric signal readout unit 
includes: a first unit operable to output the activated reset signal to the reset circuit in 
the photoelectric conversion circuit laid out in the region to be read out; and a second 
unit operable to output the activated readout signal to said reset circuit after outputting 
said reset signal, and the first unit outputs the reset signal activated after the 
predetermined time in the electric charge accumulation unit has passed including all the 
limitations of claims 1 and 12. 
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Regarding claim 17, the main reason for indication of allowable subject matter is 
because the prior art fails to teach or reasonably suggest an electric signal readout unit 
operable to read out the electric signal outputted from the photoelectric conversion 
circuit laid out in the region to be read out, wherein the electric signal readout unit 
includes: a first unit operable to output the activated reset signal to the reset circuit in 
the photoelectric conversion circuit laid out in the region to be read out; and a second 
unit operable to output the activated readout signal to said reset circuit after outputting 
said reset signal, and the first unit outputs the reset signal activated before the 
predetermined time in the electric charge accumulation unit has passed including all the 
limitations of claims 1 and 12. 

Regarding claim 19, the main reason for indication of allowable subject matter is 
because the prior art fails to teach or reasonably suggest an electric signal readout unit 
operable to read out the electric signal outputted from the photoelectric conversion 
circuit laid out in the region to be read out, wherein the electric signal readout unit 
includes: a first unit operable to output the activated reset signal to the reset circuit in 
the photoelectric conversion circuit laid out in the region to be read out; and a second 
unit operable to output the activated readout signal to said reset circuit after outputting 
said reset signal, and the first unit outputs the activated reset signal for a period since 
some mid point of the predetermined time until an end of said predetermined time in the 
electric charge accumulation unit including all the limitations of claims 1 and 12. 
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